As in today's knowledge society the Internet is playing an important role in the information literacy of university students the goal of this paper is to analyse, after its first year on the Web, the informational impact of an e-learning resource developed by Granada's University lecturers (the e-COMS educational portal), a pioneer in Spain for training in information literacy. From the objective and subjective data provided by the own portal and by it users, two different and complementary kinds of analysis (functional and users') are performed. Assessment of various capabilities, among which visibility and usability stand out, is provided. The highly positive but improvable results offer a detailed analysis of the functional aspects of the portal itself and of the users' relations with this information resource. From these analyses strengths and weaknesses are extracted and some proposals for improvement are derived.
Introduction
The commitment of the universities of Spain to the Internet, as a privileged means of communication in teaching, research and management, is in turn part of a concerted movement at the European level to reform and integrate its universities in parallel with the EU's commitment to the Knowledge Society (CCE, 2002) . Thus, there are more and more lecturers and educational communities interested in designing portals and learning objects as instruments for confronting the new challenge of meaningful, life-long
Background
In today's knowledge and learning society, there are many tools that libraries and teachers can use to foster student autonomy and training in information literacy, ranging from content portals, learning platforms, tutorials and thematic dossiers to content repositories. But all these offers have to be organized, systematized, and disseminated, so that they are visible and useful to students. Institutions of higher education are becoming more and more aware of how important it is to ensure this type of training which provides students and graduates with the capabilities to face more heterogeneous information whose authenticity, validity and credibility have to be continually established, and to acquire and develop aptitudes that will be transferable and usable throughout life. Besides employers require graduates technologically skilled, with the ability to seek and assess information in electornic sources and on the Internet, to manage internal and external information and to carry out warning activities.
e-COMS objectives and contents
The e-COMS portal, co-financed by the Office of the Vice-Rector of Planning, Quality and Teaching Assessment at the University of Granada and Consejeria of Innovation, Science and Business, was designed in 2004 being officially presented at the Granada's Faculty of Library and Information Science on November 2005. This innovative educational project within the framework of European convergence arose from the intersection of three key elements: the European dimension of higher education, which is expected to provide students with a set of abilities and skills for the 227 management, analysis and assessment of information; the socio-constructivist educational proposition, with the significant prominence of e-learning (WILEY, 2000) ; and the information literacy paradigm (ALA, 2005; CAUL, 2005; IFLA, 2006) as a key competency in the generic training of students. The e-COMS philosophy is to collaborate in autonomous student learning, favouring both interaction and the sharing of knowledge such as the strategic acquisition of information-related abilities and skills so that the student can manage and update knowledge, select information, learn about valuable resources and understand what is learned. This is the spirit of e-COMS, born with the generic objective of being an educational portal oriented to training and education in information science by supplying a set of cognitive, technological, information, research and communicative skills and competencies.
The e-COMS portal has the following specific objectives:
To be an interactive portal to "learn how to learn" and to train university students in information literacy.
To be a training, reference and information portal for students in the field of Library and Information Science and Educational Psychology, although the portal has also been piloted in technical areas.
To train students on strategies and techniques for the analysis and synthesis of information, offering criteria for its organization and representation.
To reveal the specific instruments for searching, retrieval and evaluation of information, with special emphasis on know-how.
To teach students how to use synchronous and asynchronous communication systems in the process of the creation and exchange of knowledge. In short, e-COMS is an educational portal addressed to autonomous university student learning in information literacy whatever the student's area of specialization. It aims to give students autonomy in information management and the acquisition of new cognitive skills in the new knowledge economy environment (PINTO & DOUCET, 2006, in press ). Following the conventional structure of scholar portals (JAFARI, 2003; CAMPBELL & AUCOIN, 2003; FORMIST, 1998) a Web site of this kind can contain information on current events in the domain, conceptual information, exercises, activities, questionnaires, tutorials, tools, resources, etc. In e-COMS the following types of information are offered:
general: related to the objectives and goals of e-COMS, its philosophy and design, credentials and work team, site information including site map, ethical code, and data on the creation and updating of the portal pages. conceptual: coming from the literature in use, derived from the experience of experts and authorized sources, organized by thematic categories and subcategories and following the criteria of the main norms of information Scientometrics 72 (2007) literacy (ALA, 2005; CAUL, 2005; SCONUL, 2004; DHI, 1995) . The information is structured as follows: summary, general concepts, methods and procedures, examples, and both bibliographical and electronic tables of skills-competencies and resources. procedural: related to the skills and competencies needed for channelling and taking advantage of meaningful learning, based on the main concepts synthesized and conceptualized for problem-solving. technical: related to the correct use of the portal, emphasizing the role of the tutorial in the explanation of specific symbols, correct printing, how the search engine works, allowing the navigation within the portal by means of key words that lead to the demanded page or selecting from a semicontrolled list of key words those that are of interest, offering advanced search options. documents: several types of complementary information out of the portal are included: o Dossiers with diverse aid material: electronic material, which compiles academic Web pages, on-line scientific articles, tutorials, portals, etc. complemented with conceptual information; and bibliographic material that include the best sources for the topics under consideration. o Services. e-COMS offers a careful selection of generic resources available on-line that are useful for learning, such as dictionaries, encyclopaedias, software, freely available electronic journals, digital libraries, portals, and search engines. communicational: allowing both synchronous and asynchronous communication by means of e-mail, suggestion box and above all the forum to exchange ideas with other users and to incorporate topics for debate and opinions. The design of the portal followed a systematic plan of action that took into account both the educational needs of the university environment in Spain and the training needs in information education of students and graduates, besides the philosophy of the international programmes of information literacy (INFOLIT) . In a first step, diagnostic work was carried out to detect the training needs in INFOLIT by using information from a group a students of several universities (Granada, Malaga and Oviedo) of Spain. A group work methodology was employed applying the brainstorming technique and plenary discussions to categorize and organize the information, taking into account the best international experiences of this type, such as the BIG SIX (1995), PLUS (1999) , ALA (2005) , COMMISSION OF THE EUROPEAN COMMUNITIES (2003) and URFIST (1999) models. Once validated, it was officially presented to professors, lecturers, librarians and students and, for its subsequent 229 diffusion, information was sent to specialized distribution lists (dois, rediris) in Spain, as well as to national and international associations (ALA, AAB, AAD, IFLA, Fundación Germán Sánchez Ruipérez) and libraries.
Methodology
Now that the portal has been working on line for a year, with some 12,000 visits, functional and users analyses will provides us both its visibility within the principal internet search engines (Google, Yahoo! and Altavista) and its usability based on users' opinions. A first and unavoidable step consists of the data collection to be analysed.
Data collection
The data for the analyses come both from the portal itself, collected from the server statistics and on-line questionnaires, and from information gathered in the classroom using different procedures (Web usability sessions and the talk aloud method). For the visibility studies, a simple search strategy was used with the following key words: "ecoms", the official acronym of the portal, the spelling without the hyphen, "ecoms" and the long name of the portal "Electronic Content Management Skills". The first 30 results from the search engines were analysed, as they carried a bit amount of information.
For the functional analysis information was extracted from the webstats4u counter (http://www.webstats4u.com) available on the University of Granada server, where the portal was initially located until July 2005 (http://mpinto.ugr.es/e-coms). However, a problem of computer sabotage kept the portal inactive from May to July, and that circumstance compelled us to improve security measures by relocating it to a private server. 1 This is a free statistics programme, which can be used in any platform or browser. It counts each visit based on its IP within a margin of one minute and uses reserve copies in case of data loss. The program offers a summary of the visits, the last 10 visitors, page viewing by the day and the country of origin. How the users arrive at the portal, through which search engine, key words, sites, and links are issues that can also be analysed.
For the users' analysis the answers of 152 users who anonymously filled in a questionnaire available on the portal between January and February 2006 were the starting point. This procedure is little time consuming since in only few minutes one can collects information on central aspects of the portal that may be transferred to a MySQL
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Scientometrics 72 (2007) (4.1.18) database to be analysed in SQL language to obtain the different conclusions. Also the information collected from the test of usability taken by a group of students in the Information Science degree programme at the University of Granada was used.
Methods
The quality of electronic information pertaining to the education resources available on World Wide Web has been studied from different viewpoints and approaches. Firstly, descriptive-comparative studies on information contents and services stress evaluation of the resource visibility as a function of the presence/absence of information on Internet and the identification of relevant information (MIDDLETON et al., 1999) . A second type of studies approaches accessibility through search engines, catalogues and repositories, i.e. that once the resource becomes available the information should be accessible and usable. Accessibility through search engines -the most employed by users access method -is an important research field, which even deserved the interest of the journal Nature (LAWRENCE & GILES, 1999) . Usability can also be measured through the talk-aloud method (KING, 2005) , which allows us to know directly and out loud what aspects the participants are evaluating, what they are looking for and what they need it for, how they feel about the information found, what information they have not found but still need, what aspects of the Web site they feel can be improved, etc.
In third place, discussion about the information quality on Internet has in recent years focused on aspects related to user satisfaction, first from a qualitative point of view, proposing models based on the theoretical drawing up of batteries of practical advice (CORRY et al., 1997) , and subsequently looking for indicators allowing an automatic evaluation (KOEHLER, 1999 (KOEHLER, , 1999b BAR-ILAN, 2000) . Moreover, the detection of qualitative indicators has opened the door to the analysis of quantitative indicators which can be collected by a search robot. This line of research, closely connected to the previous one, but offering complementary advantages, such as the extraction of data no matter the human judgement or the extent of the studied sample, is rapidly growing as the numerous available studies witness (MCKIERNAN, 1996; ROUSSEAU, 1997) .
Finally, the cybermetric research line deals with the quality of information resources on the Web as a function of the resource quotes and its social impact. Though the use of bibliometric methods to assess Internet was already foreseen by W. Paisley (1990) , the specific studies on the Web range from the pioneering work of ALMIND & INGWERSEN (1997) PINTO et al. (2005) (Spain) . These studies allow us to make some inferences on the impact of university scientific production that may be similar to those obtained in bibliometric studies. In summary, the diversified and complementary methodologies employed along the research drive us to the e-COMS 231 visibility and usability indicators from two complementary perspectives: functional and users', internal and external, objective and subjective.
Data analysis
After a superficial study of the portal overall data, criteria for the functional and user's analyses were established, taking into account the standard found in the literature and our previous experience in quality assessment of academic Web sites (PINTO et al., 2005) . Twenty assessment criteria were defined and grouped into three categories: searchability, visibility and usability.
For the collection and later analysis of the data two instruments were designed: by one side, an Excel template for the data record to warrant the work consistency and to allow comparisons with subsequent studies; and by the other, a MySQL (4.1.18) database for the data storage from the questionnaires and their easiest processing and interpretation. Once collected the information, a multidimensional data analysis regarding the functional and user's variables was developed.
Firstly, an overall statistical analysis of the portal was carried out taking into account the number of the portal users, their original country and institution, the number of visits per page, in order to know which were the most demanded pages and thus of greater interest, the ratio of users by number of visits, in order to learn the percentage of users who visit the same pages several times, the duration of the visits, as well as some generic measurement characteristics relating to Web size, document size, hypertextual analysis, links, endogamy index of the portal and Web diameter. To this end, the Excelbased descriptive statistical method in order to obtain the data and interpret the results, accompanied by graphs and tables, was employed.
Secondly, a more in-depth functional analysis from various sources was made, among them: -Statistical data recorded on the servers where it had been located (with the webstats4u programme) -Data resulting from the observation procedure using several search engines (Google, Altavista and Yahoo!) -Test of usability carried out in the classroom with a sample of students, using the talk aloud method (KING, 2005) . A 90-minute work session was organized to learn their opinions on the following aspects associated with the portal: content, navigation and design. Thirdly, a user's analysis was carried on the base of the data collected from the on-line questionnaire located on the portal home page (http://www.mariapinto.es/ e-coms/cuestionario_e-coms/cuestionario.htm), in order to know the kind of users, the information they are looking for, the most used pages, and above all to learn of their suggestions for improvement.
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Functional analysis
In order to get an objective, internal, functional idea of the portal use, statistical data from the server relating to the portal's first year of existence (November 2004 to December 2005 were analysed regarding the following seven criteria: total numbers of visitors and visits, relation number of users by number of visits, duration of the visits, ratio of visit per page, serchability, visibility and usability.
Total number of visitors
For the studied period, from October 13 2004, that is the date when the statistical programme was installed (although the portal came out on November 10), to the data collection date in December 2005 (with the exception of two months of inertness owing to technical problems with the University of Granada server security) the number of visitors was almost 10,000 (9,888), with a total number of visited pages of 104,818.
Number of visits
The total number of visits during this first year was 12,162. Spain is the country with the greatest number of visits, followed by Argentina and Mexico. The rest of the countries offer low ratios that are under 1%. This situation can be explained regarding the language of the portal, Spanish language, and the fact that it was disseminated with a mailshot to Spanish-speaking distribution lists. However, it is worthwhile to be known that it has also been used by visitors from other language communities. Relation number of users by number of visits More than half of the visitors had a medium to high degree of fidelity, since they are users with more than two visits, with the users visiting the site more than ten times reaching 8.18%.
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Duration of the visits
A very significant number of users (48%) are in the band ranging from 2 and more than 19 minutes of visit duration. This is important since it corresponds to real and faithful users of the portal, who consult it assiduously for their training in information skills and competences.
Ratio of visits per page
This indicator gives us information on which pages are the most visited and consulted, on the base either of the topics interest and novelty, the profile of the users themselves or the dimension of the tool as a support resource for self-learning in information education. The obtained results from the 15 most visited pages are displayed in Table 5 . The most visited page was Information Literacy (11.98%), since it is the star topic of the portal, and a pioneering and innovative one within the current framework of the European Higher Education Area . It includes the most important international norms and programmes for training in skills and competencies in the use, management, processing, assessment, retrieval and dissemination of information. The next most visited page was Research Initiation (11%) which goes deeply into the principle of scientific thought, the processes of creation, innovation, research methods and techniques that contribute to the learning process and the design/planning of 235 research works, followed by Organization, Filtration and Representation of Information (10.51%), which explains how to organize e-contents, analyse, process, filter and represent them synthetically using techniques of outlining, graphic representation, and summary. Next comes the page on Information Needs (9.05%), focused on describing the importance of the concept of information needs so that students can learn to define search criteria, formulate proper strategies and use the necessary tools. This page is followed in importance by Information Quality (7.58%) -used very often as complementary material in the preparation of some courses -which offers a series of criteria to help the student to filter e-contents and discern veracity, credibility, reliability and, in short, quality in the information afforded by this medium. The page on eContents is the next most visited (5.62%), and highlights the importance of contents without borders and integrated into networks, where anyone can create, re-create, modify and re-use them. The page focuses on their characteristics and properties, forms of presentation, how they are generated and their structure and presentation on the Web.
Searchability and visibility
Some experts point out five basic criteria for the effective designing of Web sites (BAEZA & RIVERA, 2002) : searchability, visibility, contents, esthetics and reliability. But not all designers have been concerned with optimizing the searchability of the site, with improving its visibility to make information acquisition easier or with facilitating the usability and accessibility of the contents and added-value services that the portal generates (NIELSEN & TAHIR, 2002) . Although all of these aspects are important, we have prioritized in this study only those related to the contents, and in particular we shall analyse the searchability, visibility, and usability of the e-COMS portal.
Searchability entails title of the portal appearing within the home page, being registered in the principal search engines. Though there is no unanimous agreement as to which aspects determine high visibility on the search engines it seems advisable, according to experts opinions, to be registered with the main search engines, and have a standardized HTML code, descriptive metadata of the site and a high page ranking. Baeza Yates propose the following measurements of searchabiltiy: whether the search engine finds the site; absence of obstacles for the robot; text of the organization clearly located; position of the portal in the search engines; and metadata on contents and intellectual property. Closely related to searchability is the visibility criterion, which involves being on the Web in such a way that the portal can be found and visited by any user. The study of visibility can be done on three levels (PINTO, 2004) . First, as regards presence, i.e. the extent to which the information is available on the Web site of a given institution. Second, as regard quality, i.e. the degree to which such information is complete, multimedia, true and up to date, at the same time being duly authorized. And third, as regards usability, i.e. the extent to which the information is presented to the Scientometrics 72 (2007) prospective users in such a way that is "usable". According to BAEZA & RIVERA (2002) usability can be measured according to these criteria: organization of contents, formal aspects, user loyalty and accessibility in design.
The criteria used to measure the visibility of e-COMS were: Information on the home page: analysing the ease with which a user enters a second level from the home page as well as the logic with which the information is organized in order to get a fast access.
User friendliness and intuitive nature of the portal: a consideration of how easy it is to find the information intuitively. To obtain this information we used the advanced search option in Google: find pages with links to the "e-COMS" Web site with the following url http://www.mariapinto.es/e-coms). Google found 36 pages that had links to e-coms, from 3 different countries (Argentina, Venezuela, Spain, and with a ".com" domain) o Page Rank, which for the e-COMS portal is 5 out of 10. The Page Rank is the importance Google assigns to a page as a function of an automatic calculation which takes in factors such as the structure of links with the Web and many other variables. o Positioning, making possible to know whether the page can be found by search engines and whether it appears in the first places of the search results. E-COMS have a good positioning, since if you look in Google for "e-COMS" or "Electronic Content Management" it comes up first. In order to get the visibility of the e-COMS portal searches were carried out on Google, Yahoo! and Altavista on December 11 2005 using the terms "e-coms", "ecoms" and "electronic content management skills" since the official name of the portal is the acronym e-coms and its title is the whole developed name. The 237 orthographic variant "ecoms" was used as a guarantee of success for any users who did not know the correct spelling of the portal name. Visibility analysis is very useful for finding out what sites had links to the portal and from where it is linked. From the search results using each of the mentioned variants, only the first 30 results were examined and displayed in Table 6 . A deeper analysis of Table 6 for each of the regarded search engines was carried out later, with the main goal of knowing which are the linked domains and the repeated ones.
The e-COMS portal has excellent visibility through Google as 38 links were found with the official acronym of the portal (e-coms), the majority of which domains of Spain (.es), followed by Argentinean (.ar) and commercial ones (.com). In the Altavista directory the portal e-COMS has also a good level of visibility, receiving a total of 26 links when using the term "e-coms". In Yahoo!, however, the e-COMS portal received fewer links: 16 with "e-coms". The only common link to the three search engines was the CNICE (National Centre for Educational Information and Communication), available at http://www.cnice.mec.es/, which pertains to the Spanish Ministry of Education and Science and is aimed at the integration of ICT in schools, for teachers, young people, parents or other adults.
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Anyway, the visibility of the portal is high and shows a clear national and international scope, especially in Spain and Latin American countries.
Usability
Concerning Web site design, usability is an emerging research topic, as can be seen in the specialized literature (BADRE, 2002; BAWA et al., 2001; BRINCK et al., 2002; CHANDLER & HYATT, 2003; CLAUSON, 1999; DUSTIN et al., 2002; GRAHAM, 2002; HOLMES, 2002; KRUG, 2000; NIELSEN, 1999 NIELSEN, , 2002 NORLIN, 2002; PEARROW, 2002; WROBLEWSKI, 2002 , PINTO et al., 2005 . NIELSEN (2000) defines usability as a qualitative attribute that evaluates the ease of use of an interface, and situates it proactively with the methods that can be used to improve this ease of use during the design process. Usability refers to the relationships between tools and their users. […] it is the quality of a system that makes it easy to learn, easy to use, easy to remember, error tolerant and subjectivity pleasing (CAMPBELL & AUCOIN, 2003) . Among the subcriteria that define the usability of a Web site accessibility and navigability stand out:
Accessibility: the e-COMS portal fulfils the W3C Level A accessibility guidelines, according to the TAW Test (Web Accessibility Test), which enables us to verify the level of accessibility reached in the design and development of a page. Accessibility is conceived as a Web site's capacity for being understood in its totality by all users, regardless of the physical and technical conditions of Internet access (PINTO, 2004) . As CAMPBELL & AUCOIN (2003) point out, site accessibility refers to both technical and social information. For example, the information should be available in more than one format, especially if plugs-in, increased bandwidth or other tools are required for viewing: multimedia elements should be integral rather than superfluous; graphical elements should respect cultural diversity; and the perceptual, physical and cognitive challenges of a diverse user population should be addressed. The design of the e-COMS portal was initially intended to make the information accessible to all and especially to students with a disability (http://www.tawdis.net/taw3/cms/es/infotaw/que.html). A correct printing, an optimal resolution for the most common navigators and a help tutorial were also our preferences. Navigability: navigability is important when the problem is to locate the desired information. The elements usually taken into account are an always visible and in the same place menu of contents, consistency in the terminology employed, the presence of navigation buttons (PINTO, 2004) and hypermedia design, of great importance to users as in MARCHIONINI's words (1992) , "the user wants to achieve his/her goals with the minimum of cognitive load and the maximum of enjoyment". The essential 241 components of an effective hypermedia environment relevant to learning portals are: Web-defined goals and explicit scaffolding support such as those provided by intelligent agents and coaches (GUZDIAL & KEHOE, 1998) ; authentic learning environments in which knowledge is socially constructed in formal and informal shared spaces (DENNING & SMITH, 1998) ; multiple representations of content (GILLHAM & BUCKNER, 1997) ; navigational/cognitive devices such as spatial and conceptual maps and tutors; the selective use of outsiders or virtual guests, for complementary insights and information; and collaboration (MCLELLAN, 1997). The planning of the different navigation resources and strategies for the portal design was a basic step in order to achieve optimal outcomes at the time of information location. We took into account the importance of the presence of a contents menu visible in all the pages, and the route of each page so that the user can go back at any moment. Moreover, the following elements were analysed:
Site map, with links and a table or menu where the information contained in the site would be adequately structured and described to make it easy for the user both to navigate the site and locate the most important contents. The e-COMS portal has a menu on the left side that is always shown, with star and shell icons each representing a category. As the mouse touch the icon, the name of the category appears. Thus, the users can never get lost and can find the information they are seeking. Web search engine, analysing the internal search engine so that it can help the users to rapidly solve their information needs without having to navigate through the entire portal (ALEXANDER & TATE, 1999) . It is very important that the search engine should be effective and give the opportunity for advanced searches while warranting a certain amount of control over the vocabulary. E-COMS offer the possibility of searching by semi-controlled key words as well as restricting the search. It offers a link from the results to the page in question as an aid to the user. Communication services. One element that always improves the usability of a site is an e-mail address where one can contact the webmaster or portal coordinator in order to clear up questions and make suggestions. The e-COMs team is highly receptive to user comments. Another important service is the forum that fosters the exchange of information among users. As stated previously, a usability test was also applied in order to evaluate the portal, using the talk aloud method (KING, 2005) , the results of which served as a basis for the subsequent design of the on-line questionnaire. The study employed 30 users randomly chosen, graduates in library science and students from the final year of the Information Science degree programme at the University of Granada, who participated in individual Web-usability sessions. The study was based on the response to a battery of 12 items to Scientometrics 72 (2007) observe and identify the Web-use efficiency and effectiveness of faculty and graduate students actively engaged in learning and research information literacy (MACK et al., 2004) . Besides the participants, the session included a moderator (professor) and an observer (assistant researcher). The moderator was charged with leading the participants through the required steps. The observer's role was to note incidental information about the performance of each task that later could be compared with the electronic information and the students comments. For each item of the usability test, the moderator read the question aloud and then gave an electronic copy to the participants so that they could complete it. The questions were grouped into three categories: content, navigation and design, each with its elements, and a final section of comments. It was assessed on a scale of average, good, very good. The lecturer read the questions out loud (talk aloud method), as the students filled in their answers. The first task was to discover the availability of a category in the portal from the main menu to see if the information was detailed and logically organized. In a second step the participants were asked to determine whether the information was available at another site, to assess the relevance of the outside links, as well as the updating, because if the link does not work it means that the portal has not been properly up-dated. The third task consisted of going back to previous pages and completing certain information to test the ease of navigation and understanding of the navigation buttons. For the fourth task participants were asked to find some information on a specific subject, to test the quality of the portal's search engine. These two tasks, which are related to the portal navigability, allow us to see the loading speed of the different pages. Regarding design, the legibility of the site as well as the printing quality, were tested. The last part of the test was an open question for collecting comments. There 243 were few responses here, addressed to improving the design, in particular related to how fast the pages load.
Besides the criteria of searchability, visibility and usability, it is noteworthy the importance of metric studies in order to analyse and interpret the structure, size and connectivity of a Web site (KOEHLER, 1999; BAR-ILAN, 2000; MCKIERNAN, 1996; ROUSSEAU, 1997) , starting from information related to the type of servers, files, labels, characteristics of links and Web site size. The following elements have been analysed:
Web Size, based on the number of nodes of the documents: 40 nodes. Document Size, which allows us to compare the size in bytes of the different Web pages. In e-COMS the sizes range between 304 KB and 1 KB, 88 KB being the mean and 3506 KB, the total size. Links, which allow us to measure and know the degree of connectivity of the e-COMs portal and it number of links. The following elements were studied: o Hypertext analysis, i.e., the number of links to the site, which in the e-COMS portal is 49. o Hypertext link development index (ELLIS et al., 1994) , understood as the quotient of the number of nodes divided by the number of links, so that a lower index indicates better connectivity. The e-COMS index was acceptable (0.816). o The endogamy index, which measures the quotient of the number of internal links divided by the total number of links, so that the lower the index the less endogamy in the site. E-COMS has 588 external links and 54 internal links, so that the endogamy index is calculated thus: 54/(588+54) for a quotient of 0.084. This number indicates that the portal does not suffer from endogamy, since both its links and information flows from the site are not to the same page that has the link, but rather to pages different from those it links, thus enriching the value of the link itself. Web Diameter is the maximum distance one has to go to reach a certain document (ALBERT et al., 1999; FALOUTSOS et al., 1999) . If a domain has a large diameter this means that there are areas in its structure that are more difficult to reach. The e-COMS portal has a Web diameter of 2, which means that it is quite easy to reach all its areas. Stratum analysis tells us whether the site is designed so that one can access any place from any page, making the most of the advantages of its reticular nature. In the e-COMS portal the stratum has a value of 0.047125, meaning that the Web site is well linked.
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Users analysis BATSON (2000) suggests that a learning portal expands on traditional academic space, which has been defined as a physical infrastructure -with related resource structures -that shapes the nature of the interactions that occur within it. This traditional space has an important social function: members of the community know how to speak and act within these spaces, understand power relationships by the way these spaces organize interactions and, once acculturated, can subvert the purposes of these spaces. The nature of teaching and learning has been entirely defined by a familiar landscape, where learning events were structured by place, time and format.
To have a suggestion box that collect users' expectations and information needs constitute an important issue. This would help to design a Web site adapted to users (NIELSEN, 1999) . Also important is the presence of a satisfaction questionnaire about the Web site, which would obtain data for the Web designers on users' tastes and behaviour, and which could serve to build adapted Web pages. Quality assessment of academic resources is a strategy for completely exploiting those resources and improving the procedures and performance of any system or organization, especially those of public services (SLOIM & GATEAU, 2001) . Usually taken into account are those issues related to the Web site policy of quality, making explicit its mission, goals and objectives, having a suggestion box and a satisfaction survey. E-COMS meet most of these requirements.
User's analysis was mainly carried out using data extracted from the on-line questionnaire implemented in the portal on 12/12/2005 and which collected information from January 2006 to February 2006 by anonymous users (152). The information collected from the classroom usability test "item commentaries" was also processed (December 2005). They were also encouraged to provide suggestions for improving the Web-site (CHANLIN & CHANG, 2003) . From a critical analysis of the collected data in the questionnaire the following results were extrapolated around kind of users, global portal assessment, contents, visibility, usability and users comments.
Kind of users
Academic level of the users Most of the users who answered were second cycle students. There may be two reasons for this to occur: by one side, e-COMS is a resource used by many of the e-COMS team as a support in the second cycle teaching; by the other, the second cycle students are about to finish their official learning process. At this key moment they are becoming aware of the importance of autonomous learning in information skills and management. 
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Knowledge of computers and handling of information
Regarding the level of computer knowledge of the users at the time of coping with academic portals, we can see that the majority are in the very good and good categories, since many of them have received training courses in the matter and use some type of software for information processing. In relation to the handling of information skill, half of the surveyed population believe that they have a very good or even excellent level in information use, while very few consider that they have an average level. 
Global assessment
Introduction and overall assessment Concerning the portal usability, and particularly the item asking how the users were introduced to the portal, the resulting data are not surprising since a good part of the members of the e-COMS team are lecturers. 72 (2007) It is significant that the portal assessment ranges between excellent and very good, while only very few feel that it is just acceptable or normal. These data are highly gratifying for the e-COMS team, which is a pioneer in the design of a scholar portal for information literacy.
Assessment as learning resource and employed categories As to the benefits of the e-COMS portal as a learning resource, many of the users consider that it is an important resource with quality contents, procedures and resources for their autonomous work (38.10%) and a great help for study (28.95%). This fact precisely validates the objectives and goals of e-COMS, and is an important strength of this portal. It is of interest to know which categories are most used by the students and how many times they visit them. 
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As regards to the portal usefulness, the majority of those surveyed considered that is was of great interest (63.16%) in that it supplies concepts, methods and techniques for learning to manage and make good use of the enormous and growing amount of available information. Users were also asked about continuity in use of the e-COMS portal as a learning resource for information skills and competencies, and the majority answered yes, giving it a high value (89%), a fact that reinforces our initial idea about the advisability and need to create on-line educational academic portals to help students becoming information literate.
Contents
The users were asked about the organization of the contents of the categories and their responses were highly satisfactory. The results on the quality of the resources offered by the portal are satisfactory as well, since the majority of users considered them to be excellent. 
Visibility
Regarding portal visibility, the users were asked about the entry to the portal from the home page, site map and internal search engine, with results see in Table 21 .
Use of the forum
As for the use of the forum and it frequency, the data show that only limited use is made since it is not an instrument that the students are accustomed to as a complementary source of learning. 
Navigability
According to the four sub-criteria of menu, navigation buttons, internal links and external links, users opinions show that e-COMS navigability may be regarded as being very good (see in Table 23 ).
Users' comments
The free text question provided us with some user comments regarding the design and the contents that were useful for improvement proposals. They point out the need to improve the design of the home page to see the information better and if possible they prefer a normal html code since the icons move and the menus open out just by moving the mouse over them, which can be bothersome at times. Also the fact that the contents on a single page are too dense and that it would be useful to go more deeply into the contents, grouping them by thematic area and communities of practice is pointed out. The data from the on-line questionnaires were put into the MySQL (4.1.18) data base and were processed and analysed using SQL language. Conclusions E-COMS is a pioneer tool in information literacy that aims at satisfying the objectives of the EHEA for the autonomous and continuing education of students. Since the portal is in Spanish language, the major visits were made from Spain and Spanishspeaking countries. The performed quantitative analysis shows that there is an acceptable degree of interest on the part of the users, half of whom use it again and/or devote a significant amount of time to it (between 2 and 20 minutes). Portal visibility is Scientometrics 72 (2007) connected primarily with national or Spanish-speaking links, with a clear trend of links to official bodies or universities. Usability allows us to know the strong and weak points of the portal from the point of view of students. From a qualitative point of view, the e-COMS portal responds satisfactorily to criteria of visibility and navigability, and is considered of interest by a large number of students, especially in relation to certain categories, such as information needs, e-content management, organization, representation and filtering, search and retrieval, and finally, quality and assessment.
The usability test and the questionnaire are two complementary methods allowing the uncovering of e-COMS's strong and weak points, according to the users:
Strong points: Contents: the organization of the categories and the quality of the resources are considered very good. Navigability: the navigation buttons and links are considered very good, which is important since navigation is the basis of the portal. Questionnaire: this allows us to learn the opinions of the users and thus adapt the portal to their needs.
Weak points:
Loading time: in both cases, the usability test and the questionnaire, a shorter loading time is demanded. Forum: because of the users' lack of familiarity with virtual learning, the forum is underutilized. As a pioneering initiative in Spain in the field of information literacy, the e-COMS portal is an attractive opportunity. One good improvement opportunity is to create an identified access for those users who wish to explore deeper into the information resources. Another would be the implementation of an information form to be filled in by users in order to better know their needs. If these two aspects are joined together, a much more personalized portal will be achieved for the future.
